Aims-To evaluate the polymerase chain reaction (PCR) demonstration of clonal immunoglobulin heavy chain gene rearrangements using routinely prepared,
Demonstration of monoclonality at the gene level in B cell lymphomas is of great importance in distinguishing low grade lymphomas from reactive lymphoid lesions, where the morphological and immunophenotypic features may be difficult to interpret. Southern blot analysis of immunoglobulin genes' is the established method for molecular genetic demonstration of monoclonality but is slow, complex, and requires fresh frozen tissue samples. It has been proposed that use of the polymerase chain reaction (PCR) can overcome these limitations and offer the rapid and simple detection of B cell monoclonality."
The PCR approach is based on amplification of the variable region of the rearranged immunoglobulin heavy chain gene in lymphoid tissue samples, followed by size analysis of products on an electrophoretic gel. Monoclonal B cells give rise to one or two dominant PCR products; polyclonal B cells produce a range of product sizes which appear as a broad smear or ladder on the gel. Most techniques use consensus primers directed to one of the framework regions of the V segment and to the joining region. [2] [3] [4] [5] [6] [7] [8] These techniques have been evaluated by ourselves and others on a range of lymphoproliferative disorders and have been shown to be highly sensitive and specific. Extracts from unstained formalin fixed, paraffin wax embedded samples were made using adaptation of a published method." A single 5 ,um section of each case was cut and placed into a 0 5 ml microtube using a clean toothpick. The blade was cleaned meticulously between blocks using xylene and a new toothpick was used for each section. Samples were dewaxed using xylene, treated with absolute ethanol as described," and dried before adding 100-200 pl of digestion buffer (10 mM TRIS (pH 8&3), 50 mM KC1, 200 ug/ml proteinase k (Sigma UK), 0-1% Triton X-100). After overnight incubation at 37°C samples were heated at 95°C for 10 minutes to destroy protease activity, spun at full speed on a microcentrifuge for two minutes, and 2,ul, 5,ul, and 10,ul of the supernatant fluid used in the PCRs.
Haematoxylin and eosin stained paraffin wax embedded sections were obtained from the departmental archives, or freshly stained from the archival blocks using Harris's haematoxylin and a standard protocol. The coverslips and mountant were removed by soaking in xylene and the sections taken through alcohols to water. After rinsing in distilled water to remove most of the eosin the sections were scraped from the slides using a new scalpel blade and placed into 0 5 ml microtubes before adding digestion buffer, incubation, and heat treatment as described ies, although a study of mainly follicle centre cell lymphomas showed a negative rate of 44%.7 Our detection rate was slightly decreased (76%) when amplification was carried out using haematoxylin and eosin stained, formalin fixed, paraffin wax embedded sections. However, with Fr2/JH primers, the rate was significantly reduced from that achieved using fresh/frozen extracts (86%) when amplification from unstained paraffin wax embedded material (67%) and haematoxylin and eosin stained sections (36%) was attempted. Results were improved for all sample types using both primer pairs, to 90% with fresh tissue samples, to 88% with unstained paraffin wax embedded sections, and to 83% with haematoxylin and eosin stained sections. Except for the negative results, no apparent artefacts were introduced as a result of tissue processing or staining. All reproducible discrete bands amplified, using each procedure, were of identical size for a given patient. Thus a positive result using paraffin wax embedded material was reliable, but a negative result in which no PCR products were seen was unhelpful.
The efficiency of PCR amplification using Fr2/JH primers was reduced on paraffin wax embedded and stained material, in contrast to our 
